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Abstract 
Assessment practice in general can answer important questions about the learning of individual students, the effectiveness of a
single course or programme, or even the entire institution as a whole. Currently, it is widely discussed with regard to how 
assessment could be used in attaining unexpected learning outcomes on the part of the students themselves. This paper will 
seminally discuss the importance of a Programme Assessment Plan and how university engineering lecturers could utilize it as a 
learning aid, thereby promoting learning throughout life. In ensuring the enculturation of scholarship of assessment among the 
National University of Malaysia engineering lecturers, it is argued that assessment should be acknowledged as a major influence
on student learning in all course design and development. Additionally, assessment should be judged first in terms of its 
consequences on students’ learning and second in terms of its effectiveness in measuring students’ achievement. This paper ends
by proposing steps and measures that should be undertaken in preparing Programme Assessment Plan, which tacitly inform the 
learning processes that should be undertaken in achieving its underlined outcomes, while at the same time contributing towards 
continuous quality improvement on part of the programme itself.   
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction: Panorama of tertiary education in Malaysia 
Tertiary education in Malaysia is currently experiencing a paradigm shift from traditional teaching and learning 
approach to Outcome Based Education (OBE). Such changes involve all fields of study offered by Higher Education 
Providers (HEPs) and driven as well as governed by the Malaysian Qualification Agency (MQA). In the context of 
Engineering Education in Malaysia, all programmes have been instructed to adopt OBE since the last seven years 
(2004) and this effort is also coherent and geared towards the fulfillment and requirement of the National 
Engineering Accreditation Council (EAC) led by the Board of Engineers Malaysia (BEM). 
OBE as argued by Spady (1993), besides emphasizing that HEPs control the teaching and learning environments, 
is based on the premise that all students can learn and succeed but may not on the same time and in the same way 
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and each success by a student breeds more corresponding future success. In a similar vein, Chandra et al. (2008) 
define OBE as a solution to the failure of traditional education system. Arguably, traditional education narrowly 
focuses on the content of the curriculum per se and produces students with varying degree of achievement levels 
which lead to subsequent stratification of achievers. Thus, this model did not effectively produce learners who could 
perform competitively in the work place. Such situation is exacerbated by heavy reliance on academic performance 
(cognitive domain) which leads towards marginalization of affective as well as psychomotor domains.   
Besides emphasizing on the learning processes which occur within an individual student, another significant 
feature of OBE is the emphasis on the attainment of eight learning outcomes which include: 1) Knowledge mastery 
in terms of depth, breadth and difficulty; 2) Practical  skills or psychomotor in terms of discipline and complexity; 3) 
Social skills and responsibilities; 4) Values, attitudes and professionalism; 5) Communication, leadership and team 
skills; 6) Problem solving and scientific skills; 7) Information management and lifelong learning skills; and 8) 
Managerial and Entrepreneurial skills. Figure 1 depicts all the learning outcomes which drive teaching and learning 
processes as stipulated in the OBE curriculum approach. As described in Figure 1, teaching and learning 
transactions within the context of OBE put equal emphasis on the attainment of generic skills as well as mastery of 
knowledge in the students’ subject specialization. Certainly, such orientation created challenges to all programmes 
offered by HEPs especially on issues pertaining how such skills could be evaluated within the realm of academic 
oriented campus society. 
Figure 1. Eight learning outcomes domains 
2. The importance of program outcomes assessment 
It is almost axiomatic that assessment is the most important aspects in the teaching and learning processes. It 
plays a pivotal role in students’ learning and its enhancement. Hence, a well-designed assessment system and its 
effective implementation will certainly encourage students to enculture deep learning and information processing on 
part of themselves. When discussing about assessment, Biggs (2003, 2007) cautiously reminds that all teaching-
learning activities and assessment have to be parallel with the learning objectives and learning outcomes. At its most 
basic, the model requires alignment between the three key areas of the curriculum, namely, the intended learning 
outcomes, what the student does in order to learn and how the student is assessed. Figure 2 and Figure 3 below 
showed a basic model of an aligned curriculum principle and the alignment of intended outcomes, teaching and 
assessment tasks. 
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Figure 2. A basic model of an aligned curriculum 
I
 Intended learning outcomes 
Incorporate  verbs that students have to enact as 
appropriate to the context of the content discipline 
Teaching/learning
activities 
Designed to generate or 
elicit desired verbs in large 
classes, small classes, groups 
or individual activities 
Such activities may be : 
x Teacher-managed 
x Peer-managed 
x Self-managed 
As best suits the intended 
learning outcomes (ILO)  
The very best outcomes that could reasonably be expected 
containing verbs such as hypothesize, reflect, apply to 
‘far’ domains, relate to principle 
 Assessment tasks 
Format of tasks such 
that the target verbs are 
elicited and deployed in 
context 
Criteria specified clearly 
to allow judgment as to 
student’s performance 
Highly satisfactory outcomes containing verbs such as 
solve expected problems, explain complex ideas, apply to 
professional practice 
Quite satisfactory outcomes containing verbs such as 
solve basic problems, explain basic ideas, use standard 
procedures 
Minimally acceptable outcomes and applications; 
inadequate but salvageable higher level attempts 
Figure 3. A basic model of an aligned curriculum 
Source:  Biggs (2007) 
3. Strategies to develop programme assessment plan 
What and how students learn depends to a major extent on how they think they will be assessed. Assessment 
practices must send the right signals to students about what they should be learning and how they should be learning 
it. Therefore, in designing any assessment plan, the first step is to determine what is to be assessed. In assessing a 
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course we must first ask “what are we expecting the students to gain from this course?” Students will be given 
course syllabus/proforma the first day of class. They need to be informed of these outcomes and how they are going 
to achieve them. One significant step to raise students’ awareness of these outcomes is by emphasizing them in the 
course assessment process. This step is very important because as noted by Addington and Johnson (1999), many of 
their students were not familiar or even aware of the outcomes that will be evaluate on them. 
Cognizance of teaching and learning situation painted earlier, the overall planning of assessment plan at the 
National University of Malaysia utilized a two-tiered outcomes-based mechanism, which include assessment at the 
programme level and course level. This strategy is to ensure continuous and coherent improvement of the 
programme as a whole. Additionally, such plans are crucial in ensuring the following; i) All learning outcome 
indicators are assessed, therefore ensuring the achievement of each learning outcome measured; ii) A balanced 
assessment is employed for all skills, knowledge and attitudes to be measured; iii) Nothing is over-valued or under-
valued; and iv) Provide confidence to interested parties especially for accreditation purposes (Riza Atiq, 2010). 
In practical, each learning outcome has to be detailed out, together with a set of indicators to be measured. The 
more assessment indicators/ performance benchmarks are, the more measurements need to be done. Many 
educational experts concur the use of variety of assessment modes in order to secure valid as well as reliable 
assessment. Such being the case, all engineering programmes must exhibit that their Program Educational 
Objectives (PEOs) support the overall mission and vision of the institution as well as providing measurable means 
of evaluating the extent to which Program Outcomes (POs) are being met. However, it should be borne in mind that 
the assessment plan should offer an efficient approach to the evaluation, interpretation, and application of the 
measured data toward the improvement of the program - thus closing the loop on the assessment process (Avers, 
1999) as well as making it manageable to all the lecturers involved in fulfilling the programme. 
3.1. Decision on the Relationship among PEO, PO and CO 
Based on Biggs (2003, 2007) notion of constructive alignment, it is then acknowledge that there are three 
different levels of objectives; viz., Program Educational Objective (PEOs), Program Outcomes (POs) and Course 
Outcomes (COs). ABET (2009) defines PEOs are “board statements that describe the career and professional 
accomplishments that the program is preparing graduates to achieve.” PEOs are the broadest and least changing 
elements of the educational program, typically covering a two-to four-year period after successful completion of the 
programme. PEOs should be established by soliciting feedbacks and suggestions from the main stakeholders such as 
students,  industrial leaders, alumni, sponsors and in some cases, even parents (McGourty et al., 2002).  
On the other hand, POs are short term educational outcomes which defined as “statements that describe what 
students are expected to know and be able to do by the time of graduation” (ABET, 2009). POs relate to the skills, 
knowledge and dispositions that students should at the end of a full term engineering programme. At the micro level, 
COs refer to   knowledge, skills and dispositions that students should acquire after successful completion of a certain 
course. Generally each course has three to five COs and it must be meaningfully aligned with the POs.   
In the next section, processes that we have undertaken in creating a Programme Assessment Plan at the National 
University of Malaysia will be discussed and suggestions for further improvement of the system will be put forth 
towards continuous quality improvement of the system. 
3.2. Step 1:  The Establishment of PEOs and POs 
The first step in the development of an effective assessment pelan is the establishment of the PEOs and POs. 
These objectives not only represent the global aims of the programme, but must be in accordance with the overall 
mission and vision of the National University of Malaysia and Faculty of Engineering and Built Environment. PEO 
is accomplished by PO’s achievement, and PO is also attained automatically by completion of the most subordinate 
objective (CO) in the same way as PEO’s achievement. Examples of PEOs and POs for the Faculty of Engineering 
and Built Environment as well as Matrix PEO-PO are presented in Table 1, 2 and 3 correspondingly. 
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Table 1. Program educational objectives for faculty of engineering and built environment 
 Program Educational Objectives 
PEO1 A graduate with understanding of the fundamental knowledge prerequisite for the role as an efficient engineer 
PEO2 A graduate with professional attitudes and ethics necessary in fulfilling his/her responsibilities towards the Creator, 
clients and society 
PEO3 A graduate who will uphold the Malay language in the engineering field and at the same time has the ability to 
communicate in English. 
PEO4 A graduate who is able to adapt him/herself to the international/global work environment   
PEO5 A graduate who is able to lead engineering organization based on knowledge of important current issues in 
engineering and experience 
PEO6 A graduate who is able to conduct research in the field of engineering whether at a postgraduate level, or in his/her 
own organization   
Table 2. Program objectives for faculty of engineering and built environment 
 Program Objectives 
PO1 Ability to acquire and apply knowledge of basic science and engineering fundamentals.   
PO2 Ability to communicate effectively, not only with engineers, but also with the community at large  
PO3 Having in-depth technical competence in a specific engineering discipline   
PO4 Ability to undertake problem identification, formulation and solution    
PO5 Ability to utilize a systems approach to design and evaluate operational performance   
PO6 Ability to function effectively as an individual and in a group with the capacity to be a leader or manager as well 
as an effective team member 
PO7 Having the understanding of the social, cultural, global and environmental responsibilities and ethics of a 
professional engineer and the need for sustainable development 
PO8 Recognizing the need to undertake lifelong learning, and processing the capacity to do so 
PO9 Ability to design and conduct experiments, as well as analyze and interpret data 
PO10 Ability to function on multi-disciplinary teams 
Table 3. Matrix of PEO-PO 
PEO1 PEO2 PEO3 PEO4 PEO5 PEO6
PO1 9 9    
PO2 9    
PO3 9 9     
PO4      9
PO5    9
PO6     9
PO7 9 9
PO8    9 9
PO9      9
PO10     9
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3.3. Step 2:  Establishment of Course Learning Outcomes (COs) and Programme Matrix 
As we are now at the course level, each course outcomes need to be mapped and elusively coherent with POs as 
underlined earlier. In doing so, those who are responsible to coordinate the course (Course Coordinators) need to 
discuss with the Programme Coordinator and strategically decide which COs will directly/partially/indirectly 
measure the previously underlined POs. In this process, brainstorming followed by group consensus are vital in 
producing meaningful and comprehensive Programme Matrix. Finally, at the end of the process, the Programme 
Coordinator need to ensure that all underlined POs are directly evaluated through combination of COs. This is done 
by preparing the overall programme matrix (POs vs COs all the courses in the programme). 
3.4. Step 3:  Establishment of Course Learning Outcomes (COs) and Programme Matrix 
In creating a systematic, viable as well as effective Programme Assessment Plan, Programme Coordinator need 
to think and decide strategy how the underlining POs and COs will be achieved. At this stage he/she need to choose 
the means upon which the POs and COs could be accomplished and subsequent to that decide what is the best 
evaluation measure for he/she to know to what extent the POs and COs have been accomplished. To say the least, 
he/she needs to make decision what is the best teaching and learning approach as well as evaluation modes to 
evaluate the POs and COs.   
In order to make decision on what is the best teaching and learning approach, normally Course Coordinators will 
refer to information on OBE curriculum approach as well as benchmarked and enhanced standard in curriculum 
design and delivery published by the MQA. Essentially, the desirable teaching and learning approach is student 
centered learning approach which mainly involve Problem Based Learning approach, project based learning, group 
work, cooperative learning, contextual learning, community service etc. Current development in higher institution 
teaching and learning approaching witnessing the integration of technology through eLearning as well as blended 
learning approach.  
The assessment plan development process is then proceeded with the decision on the assessment approach 
(criterion vs. norm referenced; formative vs. summative approach) and assessment tools.  As mentioned earlier, in 
order to secure assessment validity as well as reliability, variety of assessment modes is encouraged. In the context 
of our discussion, besides examination, mainly the types of assessment used are oral presentation, project, case 
study, design drawing, portfolio, debate, field work and many others. In this context validity as well as reliability is 
secured. In addition to that, reliability is further enhanced by integrating formative as well as summative evaluation. 
This is to ensure that assessment methods used provides means to support students in their learning progress 
(formative assessment) and validate their achievement of the learning outcomes at the end of teaching and learning 
process (summative assessment) (Kubiszyn & Borich, 2003). The assessment of student learning benchmark 
standard and enhanced standard guidelines provided by the MQA is always referred. Completion of step 3 will lead 
to the development of Learning Outcomes Matrix. Table 4 displays excerpt of Learning Outcomes Matrix for 
Mechanic of Materials Course offered at the National University of Malaysia.   
Table 4. Learning outcomes matrix 
No Course Outcomes 
Bloom
Taxonom
y
Programme Outcomes 
Teaching and 
Learning 
Approach 
Evaluation
Approach 
P
O
1
P
O
2
P
O
3
P
O
4
P
O
5
P
O
6
P
O
7
P
O
8
P
O
9
P
O
10
P
O
11
P
O
12
1 Be able to apply 
fundamental
principles of 
Mechanics Materials 
in solving engineering 
problem
C2 2 2 1 1 1 1 1 1 1 1 1 1 Lecture, 
Group
Discussion 
Tutorial, Quiz 
and Final 
Exam 
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2 Be able to interpret, 
analyze and evaluate 
types of forces that 
exist in certain 
component
C4 2 2 1 1 1 1 1 1 1 1 1 1 Lecture, 
Group
Discussion 
Tutorial, Quiz 
and Lab 
Report
3 Be able to design 
experiment, collecting 
and interpreting data 
to solve engineering 
problem
C5, P3 1 1 1 1 1 2 1 1 1 1 1 1 Lecture, 
Group
Discussion, 
Experiment
Lab Report 
and Final 
Exam 
Since the assessment system is built and can be used by all the faculties, all of the data of student’s performance 
will be compiled in the Departmental Course Database, in order to allow both course level and program level 
assessment and continuous improvement. In terms of management at the course level, the Database is used by the 
Program Coordinator and the lecturer of the course in the preparation of their Course Portfolio. The Course Portfolio 
offers each faculty member the opportunity to reflect on the effectiveness of each course, primarily in terms of the 
desired Course Objectives, and their associated teaching and learning approach as well as evaluation/performance 
criteria. An overall visual representation of the assessment system built by National University of Malaysia is shown 
below (see Figure 4 and Figure 5). 
Figure 4. A Programme Assessment Plan as proposed by the National University of Malaysia (UKM) 
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Figure 5. A proposing steps and measures that should be undertaken in preparing Program Assessment Plan 
Source: Adaptation from Purdue University Program Assessment and Evaluation (2005); Chandra et al. (2008); Shahrir et al. (2008); Adzly et al. 
(2009); Norshah et al. (2009); Jacek et al. (2010) 
4. Discussion and concluding remarks 
Primarily, this paper discussed the importance of programme outcome assessment and sequentially described the 
processes of developing Programme Assessment Plan. The spirit of establishing the assessment plan is not only 
driven by accreditation requirement of our engineering programme, but more importantly to stimulate transparent 
and effective procedures in our assessment practice. This effort is inspired by our inclination to collect evidence to 
what extent our PEOs and POs have been or have not been achieved so that subsequent enhancement or remedial 
activities could be implemented. However, the actual process of creating Programme Assessment Plan is not as 
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linear as described in this paper. A lot of efforts need to be invested at course level and later in the programme level. 
Interestingly, during the process each lecture will gradually aware of the importance of proper assessment planning 
so that attainment of PEOs and POs could be quantified. In this sense, they will reflect upon the effectiveness of 
their teaching and learning approaches as well as their evaluation procedures. This will then lead towards innovation 
in their teaching.  On part of the learners, they themselves will eventually know which aspect of PEOs and POs that 
they need to improve in order to equip them with necessary knowledge, skills and disposition required in fulfilling 
their roles and responsibilities as engineers. 
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